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What isdaime^is: 

Gk-A lyA frame formatting met)^d for introducing randomness to a fixed length master 
framimaving a first number of bits comprising the steps of 

padding each of a plurality of variable length frames with a synchronization pattern and 
a .^ffiae!^ quantity of random data to pJ^oduce a plurality of fixed length frames having a 
second number of bits; and 

filling said fixed length master frame With said plurality of fixed length frames, such 
that the number of bits in said fixed length ma\ter frame equals the total number of bits in said 
plurality of fixed length frames; 

whereby randomness is increased in said fl^ced length master frame. 


15 


2. A frame formatting method for introducinarandomness to a fixed length master 
frame having a first number of bits comprising the steps of: 

filling said fixed length master frame with a plurality of variable length frames, with 
each of said plurality of variable length frames introduced «y a synchronization pattern; and 

filling any unused portions of said fixed length master frame with a plurality of random 
data bits, whereby randomness is increased in said fixed length master frame. 


20 


3 . A digital audio broadcasting frame formatting methoA for formatting a fixed length 
master frame defining a first number of bits comprising the steps of: 

sampling, digitizing, and encoding an audio signal to derive^ plurality of variable 
length frames; 


C 
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padding each of said plurality of variable length frames with a synchronization pattern 

and a ^^d^^uantity of randonvdata to produce a plurality of fixed length fi-ames each 

defining a second number of bits; ancK 

filling said fixed length master f^me with said plurality of fixed length fi^ames, wherein 

the total number of bits in said plurality oMxed length fi-ames equals the number of bits in said 

fixed length master fi-ame; \ 

whereby randomness is introduced to s^aid fixed length master fi-ame. 

4. A digital audio broadcasting fi-ame formatting method for formatting a fixed length 
master fi-ame defining a first number of bits comprising the steps of 

sampling, digitizing, and encoding an audio smnal to derive a plurality of variable 
length firames; \ 

filling said fixed length master frame with said plurality of variable length frames, with 
each of said plurality of variable length frames introduces by a synchronization pattern; and 

filling any unused portions of said fixed length master frame with a plurality of random 
data bits, whereby randomness is increased in said fixed length master frame. 
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5. A digital broadcasting mfcthod comprising: 

encoding a first analog signaK said step of encoding comprising sampling, digitizing, 
and encoding segments of said first anahog signal and generating a plurality of variable length 
data frames corresponding to said segments; 

filling a fixed length master frame with said plurality of variable length data frames, a 
plurality of synchronization patterns, and a plurality of random data; 

modulating said fixed length master frame\ 

transmitting said modulated fixed length maVer frame over a channel; 

receiving said modulated fixed length master ftame from said channel; 

demodulating said modulated fixed length master frame to derive said fixed length 
master frame; \ 

de-formatting said fixed length master frame to remove said plurality of 
synchronization patterns and said plurality of random data bits to derive said plurality of 
variable length data frames corresponding to said segments; and 

decoding said plurality of variable length data frames cotrresponding to said segments 
to produce a second analog signal. \ 

6. The method of claim 5, wherein said step of filling said fixed length master frame 
with said plurality of variable length data frames, said plurality of synchronization patterns, and 
said plurality of random data comprises: \ 

filling said fixed length master frame with said plurality of variaDjle length data frames, 
with one of said plurality of synchronization patterns preceding each of said plurality of 
variable length data frames; and \ 
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filling any unused portions ofisaid fixed length master fi-ame with random data, 
whereby randomness is introduced to Vaid fixed length master frame. 


7. The method of claim 5, wherein said step of filling said fixed length master frame 
with said plurality of variable length data frames, said plurality of synchronization patterns, and 
said plurality of random data comprises: \ 

padding each of said plurality of variable length frames with one of said plurality of 
synchronization patterns and a portion of said plurality of random data to produce a plurality 
of fixed length frames of equal length; and \ 

entirely filling said fixed length master framd with said plurality of fixed length frames, 
such that the total length of said plurality of fixed lencth frames used to fill said fixed length 
master frame equals the length of said fixed length master frame; 

whereby randomness is increased in said fixed ler^h master frame. 

8. A digital broadcasting system comprising: \ 

a variable rate encoder coupled to a first analog sign^, said variable rate encoder 
sampling, digitizing, and encoding segments of said analog sighal and generating a plurality of 
variable length data frames corresponding to said segments; \ 

a formatter coupled to said variable rate encoder for cre^ing a formatted fixed length 
master frame out of said plurality of variable length data frames by inserting a plurality of 
synchronization patterns and a plurality of random data bits; \ 

a digital modulator coupled to said formatter for modulatingWid fixed length master 
frame to produce a modulated fixed length master frame; \ 
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a channel coupled to saiH digital modulator for carrying said modulated fixed length 

master fi-ame; \ 

a digital de-modulator coupled to said channel for de-modulating said modulated fixed 
length master frame to derive said fi^d length master fi'ame; 

a de-formatter coupled to said digital de-modulator for removing said plurality of 
synchronization patterns and said pluraliw of random data bits to derive said plurality of 
variable length data fi-ames corresponding\o said segments; and 

a variable rate decoder coupled to said de-formatter, said variable rate decoder 
decoding said plurality of variable length dataWames corresponding to said segments and 
producing a second analog signal; \ 

wherein broadcasting efficiency is increased in said digital broadcasting system by 
increasing randomness in said fixed length master frame. 

9. The digital broadcasting system of claim 8 Wherein said formatter formats said 
fixed length master frame by alternately filling said fixed length master frame with one of said 
plurality of synchronization patterns and one of said plurality of variable length data frames, 
and filling any unused portion of said fixed length master fteme with said plurality of random 
data bits. \ 

10. The digital broadcasting system of claim 9, wherein said digital broadcasting 
system is a digital audio broadcasting system. \ 
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1 1. The digital broadcasttng system of claim 8, wherein said formatter formats said 
fixed length master frame by paddifag each of said plurality of variable length data frames with 
one of said plurality of synchronizati^ patterns and a ^fficie^ ^ortion of said plurality of 
random data bits to produce a pluralitAof fixed length frames, and filling said fixed length 
master frame with said plurality of fixed Pength frames, such that said plurality of fixed length 
frames entirely fill said fixed length mater fmme. 

12. The digital broadcasting system ofVlaim 11, wherein said digital broadcasting 
system is a digital audio broadcasting system. \ 

13. A digital broadcasting system comprisingX 

a variable rate encoder coupled to a first analog signal, said variable rate encoder 
sampling, digitizing, and encoding segments of said first^nalog signal and generating a 
plurality of variable length data frames corresponding to said segments; 

a formatter coupled to said variable rate encoder foAcreating a formatted fixed length 
master frame out of said plurality of variable length data frames by inserting a plurality of 
synchronization patterns and a plurality of random data bits; \ 

a digital modulator coupled to said formatter for modulating said fixed length master 
frame to produce a modulated fixed length master frame; \ 

wherein broadcasting efficiency is increased in said digital broadcasting transmitter by 
introducing randomness to said fixed length master frame. \ 
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14. The digital broadcastingltijwslnrttcr-of claim 13, wherein said formatter formats 
said fixed length master fi:-ame by alternately filling said fixed length master fi-ame with one of 
said plurality of synchronization pattemaand one of said plurality of variable length data 
fi-ames, and filling any unused portion of sayd fixed length master fi-ame with said plurality of 
random data bits. 

15. The digital broadcasting tFafesauUer oK claim 14, wherein said digital broadcasting 
trafis^^LTs a digital audio broadcasting tww^^e^ 


ting MfiShi^^ c 


16. The digital broadcasting Mfish^^ of claibi 13, wherein said formatter formats 
said fixed length master fi^ame by padding each of said plurality of variable length data frames 
with one of said plurality of synchronization patterns and ^jffici^nt portion of said plurality 
of random data bits to produce a plurality of fixed length fraVnes, and filling said fixed length 
master frame with said plurality of fixed length frames, such tijat said plurality of fixed length 
frames entirely fill said fixed length mater frame. 

17. The digital broadcasting tfansrwHer of claim 16, wherlfin said digital broadcasting 
tr^QSQiiUer is a digital audio broadcasting t tanomitt o r . 

18. A digital broadcasting receiver comprising: 

a digital de-modulator for de-modulating a modulated fixed len^h master frame to 
derive a fixed length master frame; 
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a de-formatter coupled to said digital de-modulator for removing a plurality of 

synchronization patterns and a plilrality of random data bits to derive a plurality of variable 

length data frames corresponding t<^egments of a first analog signal; and 

a variable rate decoder coupled\o said de-formatter, said variable rate decoder 

decoding said plurality of variable length Seta frames corresponding to said segments and 

producing a second analog signal. \ 

19. The digital broadcasting receiver of ojaim 18, wherein said digital broadcasting 
receiver is a digital audio broadcasting receiver. \ 
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